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foremost an act of cognition, a human ability to develop mental representations that allow geographers to identify patterns and to create or impose order" (MacEachren, 1992, p. 101) . There is, therefore, a sense that GVis allows different kinds of questions to be asked. The differences between visualization and traditional cartography can be captured using MacEachren's concept of "cartograpl1y rnbed."
Cartography cubed is a method of understanding the different kinds of map uses. The "rnbe" contains three dimensions; private-public, high interactivity-low interactivity, and revealing knowns-exploring unknowns. Traditional cartography has emphasized public use, low interactivity and revealing knowns, while visualization emphasizes private use, high interactivity, and exploring unknowns (though perhaps without ignoring presentation of information). The ICA Commission is especially interested in full-blown visua lization, map uses that meet all three of the latter criteria . But, it is suggested here that using maps in highly interactive, exploration of unknowns in a public setting is a more critical and far-reaching component of visualization. That is, of course, delivering mapping capabilities via the world wide web.
Mapping and the web has so far received less attention than other kinds of v isualization. It is important, however, for a number of reasons because doing and thinking about geography (the goal, it can be argued, of all cartography and GVis) increasingly requires a virtual component; a feature that has elsewhere been labeled the "virtuality of geography" (Crampton, forthcoming) . Web-based mapping is a part of this increasing virtuality and has obvious benefits (e.g., increased accessibility to data by the public in community GISs) and costs (e.g., increased merging of databases containing personal information for marketing and surveillance).
What happens to map quality if this widespread access to online mapping means that anyone can now be a cartographer? The fear is that online maps and GIS capabilities will permit only low-quality maps and superficial renditions of data (i.e., data poor) due to low Internet bandwidths. This is a technical problem which will probably be alleviated to some extent, though it may never entirely go away (the Internet's First Law: information expands to fill the bandwidth available). Indeed it could be argued from this perspective that online maps of lower graphic quality are a trade-off for higher levels of interactivity.
Is that an acceptable tradeoff? There is a danger in online mapping that the user's experience with that spatial data, be it for exploration (GVis) or communication (traditional cartography I GIS) will be superficial, or just plain incorrect. This danger (or map misuse) has two components: low data dimensionality and misunderstanding of cartographic I geographic spatial data principles by online map users.
Visualization was initially proposed as a way of dealing with the huge quantities of data available to the modern scientist from remote sensors such as The Mission to Planet Earth satellite AM-1, due to launch later in 1998. If the dimensionality of that data in online mapping / GIS (data-poor maps) is now reduced, the full potential of GVis will not be realized. We will have an immensely powerful tool but no data to put in it.
\1isuse may occur by misunderstanding basic geographic requirements such as reprojecting the data for minimum error when the user moves from a world map to a regional map (online mapping capabilities typically do not reproject data on zoom-ins), ignoring the effects of scale, being unable to select appropriate data classification categories and so on. :Y1isuse is especially likely among users with little or no familiarity with principles of s patial data analysis. This danger is separate from the lack of familiarity users may have with the capabilities of the software.
Both of these dangers are implications of the convergence of spatial technologies and suggest that anyone can nmv be a cartographer. As cartographers, therefore, it is our res ponsibility (though not ours alone) to ensure w e ll-d esigned, data-rich maps are part of any online geographic visualization system, and to be "Internet activists" in developing good content. It is now, while the web is relatively young that we have the mos t opportunity to shape it.
